Supplementary Information
. Roll-to-roll gravure printing conditions for printing each layer using a PET web. Figure S1 . Optical, surface profile, and cross-sectional images of the engraved cell structures on each gravure cylinder used to print the (a) gate, (b) gate dielectric, (c) active, and (d) drain-source electrodes using roll-to-roll gravure Figure S2 . Image of the roll-to-roll gravure machine used in this work. Enlarged images of the EPC and CCD camera system used to control the overlay printing registration accuracy are shown. Figure S7 . Layout of the servomechanism used to control the overlay printing registration accuracy to ± 20 μm in both the machine and transverse directions. 3 CCD cameras ( Figure S2 ) are used to overcome imperfections in the gravure cylinder. The first CCD camera detects the printed registration marker from the previous the first printing unit. The second CCD camera detects the registration markers on the gravure cylinder at the second printing unit. The mismatch between the attained images of both markers are used to calculate the positional error based on the machine and transverse directions. The errors are amended by slowing down or speeding up the rotation speed of the gravure cylinder as well as fine movements of the gravure cylinder in the lateral direction. Based on this servomechanism, we can attain a registration accuracy of ± 20 μm at a web transfer speed of 8 m/min and actively respond to the expansion of a plastic web (PET ~ -0.6 mm/m) while passing through a 1 m heating chamber (150 °C) under a web tension of 5 kg f and the imperfect circumferences of the gravure cylinder rolls.
